It is commonly assumed that either frogs or cats may be used for the assay of digitalis, provided that suitable standards and experimental techniques are employed. Assay in frogs is the official method of the tenth revision of the United States Pharmacopoeia. The British Pharmacopoeia (1932) permits the use of both animals. Occasionally, however, there are encountered substances in digitalis leaf or glucosides from plants related pharmacologically to digitalis which are not of the same relative potency in frogs and in cats. The cumulation experiments in animals and the clinical experiments reported in this paper were undertaken to learn, in the case of two different samples of digitalis leaves, whether the results could be correlated with a method of assay.
METHODS AND RESULTS OF ASSAY
Seven different samples of powdered leaves of Digitalis purpurea were systematically investigated to ascertain their toxicity toward frogs (Rana nigromaculata) and mammals (cats and dogs).' Extracts of each sample were made by using absolute alcohol in a Landsiedl extractor operated for eight hours (see Foster and van Dyke (1) ). Two samples (D and F) were found to be equally toxic when administered to cats and dogs; in frogs, on the other hand, sample D was significantly more toxic than sample F. Tinctures freshly prepared were used to learn their cumulative potency in dogs and their effectiveness in the clinic.
In the preparation of the tinctures for injection into frogs, alcohol was removed by the method described previously (1) . Reasonably accurate measurements of potency were made by using, in most cases, groups of twenty to thirty frogs.
Eighteen hours after the injection of the alcoholfree extract into the ventral lymph sac, the mortality rate was observed. It was usually necessary to estimate the dose which would have killed fifty per cent of a group of frogs; for this purpose we employed the table given in the Brit- (Table I ). The results were sufficiently consistent to justify the belief that leaf F ration of meat, bread, and vegetables, as well as the housing of the dogs, was controlled. Ordinarily it was possible to inject only four dogs daily: one pair received suitable doses of tincture D and the other of tincture F. The tinctures were diluted with isotonic saline solution and thoroughly mixed just before intravenous injection (antebrachial, saphenous, or external jugular vein). No anesthetic was employed. It was not found feasible to make electrocardiograms routinely; the respiratory rate, heart rate, and peculiarities of cardiac rhythm, as well as the presence or ab- (Table II) . Leaf F in fact appeared to be slightly more potent, although the difference is not significant. The probability that the lethal doses for cats would be lower than those for dogs is 0.25 both for Groups 1 and 2 and Groups 3 and 4. The potencies of leaves D and F in terms of U. S. P. ouabain and international standard powder were approximately the same (Table II) .
Cumulative poisoning in dogs The cumulative effects of tinctures of samples D and F were assayed in dogs (2) . Only healthy dogs, of comparable weight, were selected. The sence of vomiting, salivation, and diarrhea, were however recorded daily before and one hour after injection.
In some of the hearts were found, at necropsy, several specimens of Dirofilaria immitis, but there was no evidence that the presence of these contributed to the death of animals. In six pairs no infection with filaria was present as ascertained by examination of blood smears and at necropsy (Table III, Groups 1 and 2). Seven pairs of animals, a fraction of which were filaria-infected, and six additional pairs, the group of filaria-free animals, comprise Groups 3 and 4 (Table III) . No other abnormalities were found.
The animals were weighed once every 48 hours. There was progressive loss of weight averaging, at death, about 17 per cent.
If the mean survival periods of Groups 1 and 2 and 3 and 4 are compared (Table III) , there is no evidence that leaf D differs significantly from leaf F. There were also no apparent differences *734 ( Tables IV and V) . Because of a misunderstanding Subject 3 was given 0.3 gram of digitalis leaf ten days before tincture F but in all probability without appreciably affecting the result. The average shortening of the constant " K " (= Q-T interval/ Vcycle length) was greater after taking tincture F, although it was consistently weaker by frog assay. The mean degree of shortening of " K" and the standard error of the mean were 0.023 + 0.0056 for tincture D and 0.035 + 0.0099 for tincture F. The difference between the means is not statistically significant. In dogs also tincture F appeared to be somewhat the stronger. It appears to be the general conclusion (4, 6) that the genins are less potent (one-third to onefifth) in frogs than the corresponding glucosides but have approximately equal strength in mammals (cats). Grober (5) has come to a different conclusion, however; in frogs he thinks they (genins and glucosides) are equal, but in rabbits the genins about a third as powerful. It seems likely, furthermore, that genins are more loosely bound to cardiac muscle than are glucosides (7, 8) and also more easily excreted. The inference would be natural therefore that if the F-leaves were richer in genins they would be weaker clinically and in cumulation experiments than the Dleaves. But F-leaves appear on the contrary to be as potent as D-leaves; sometimes indeed more potent.
In the case of the glucoside scillonin, Wallace and van Dyke (2) found that slight cumulative poisoning was associated with a relatively low acute toxicity in frogs and a high acute toxicity in cats and dogs. These findings obviously are different from those sometimes encountered in similar experiments with digitalis tinctures.
SUMMARY
Two samples of leaf of Digitalis purpurea were found to be equally potent in mammals (cats and dogs) but to differ significantly in potency as measured by assay in frogs. They were also compared by means of cumulation experiments in dogs and by a satisfactory method of clinical assay.
The cumulation experiments in dogs (Table  III) and the clinical assays (Tables IV and V) were in agreement with the assays in mammals (Table II) .
